This method was used in Ref. 12 to reconstruct the shape of a turbine airfoil given the pressure distribution and some relevant flow and geometry parameters. The shape of the airfoil was not known a priori. Instead, it was evolved from a simple curved section of nearly uniform thickness. The evolved optimal airfoil closely matched the shape of the original airfoil that was used to obtain the pressure distribution. This constituted a "blind" test of the design methodology.
This method was also used in Ref. 13 Fig. 1 is used for this purpose. The first node in the input layer is a bias node (input of 1.0). The second set of nodes is used to specify the physical location. Figure 3 shows a third set of input nodes that may be used in cases where the functional behavior of the pressure with some of the geometric parameters is "complex" and one wishes to use the neural network to represent this behavior.
The variation
of the surface pressure with geometry parameters is approximated using polynomials. If a linear variation is assumed, the points at which the pressure data are determined are located at the vertices of a simplex of dimension equal to the number of geometry parameters.
The optimization strategy of Ref. 12 to evolve an optimal turbine airfoil starting from the initial design can be summarized as follows: The current design methodology was then applied to obtain the optimal geometry. Figure  4 shows the progression of the airfoil geometry as the optimal design is approached. Figure  5 compares Figure 6 shows the variation of the mean square error as a function of the cumulative computing time (on a single processor CRAY-C90) used to generate the grids, perform the C'FD simulations, train the neural networks and search for the optimal airfoil. The current method required 24 minutes to reduce the mean square error to 3.1E-5 whereas the method of Ref. 12 required 40 CPU hours to achieve this value of error. Thus, in this case the new design method decreased computational requirements by a factor of 100. 
